T he median age of patients at the time of diagnosis of chronic lymphocytic leukemia (CLL) is 71 years and the incidence of this hematologic malignancy increases steadily with age. 1 In studies from Europe and USA only 5%-11% of patients with CLL are younger than 50-55 years at diagnosis.
2, 3 However, in view of the high incidence (4-5 cases per 100,000 inhabitants/year) and prevalence of CLL in Western countries, the absolute number of young patients with CLL is significant. Good knowledge of the factors associated with disease evolution and outcome of such patients is needed in order to be able to provide these patients appropriate management. Our knowledge of the clinical picture and behavior of CLL diagnosed at a young age does, however, come from studies conducted in the late 1980s 4,5 and 1990s, 6-9 a time when most biomarkers currently analyzed in CLL patients had not yet been discovered, [10] [11] [12] [13] therapy was still based on alkylating agents, 14 and the role of allogeneic stem cell transplantation was not well established. 15 In this issue of Haematologica, Parikh et al. 16 have reviewed the clinical and biological characteristics, and outcome of CLL patients diagnosed at ≤55 years of age. They compared the clinical and biological characteristics of 844 CLL patients ≤55 years, 55% of them with biomarkers available, with those of 2324 older patients followed-up at the Mayo Clinic from January 1995 to April 2012, and with the sex-and agematched general population. To avoid a possible bias due to the inclusion of referred patients, the authors also compared the clinico-biological characteristics of young patients residing within 120 miles (193 Km) of the Mayo Clinic with those of patients who resided beyond this distance. For both groups of patients the median time from diagnosis to evaluation at the Mayo Clinic was ≤3 months.
In this study the gender distribution was similar in CLL patients ≤55 and >55 years, whereas a male predominance had been noted in previous analyses of young CLL patients 7, 17 and in general series of CLL patients.
2,3 Patients ≤55 years old at diagnosis were more likely to be in intermediate Rai stage disease (Rai I and II) than were older patients (53% versus 37%, respectively). This feature was rarely detected previously 4 and should be confirmed in further studies. Additionally, young CLL patients more frequently had several adverse biological features such as unmutated IGHV (54% versus 45%), positivity for ZAP-70 (45% versus 38%), and higher values of clonal B cells. In contrast, young CLL patients had significantly higher values of hemoglobin, although this difference was clinically non-relevant, lower values of beta2-microglobulin, lower expression of CD49d, and better performance status. Finally, fluorescence in situ hybridization (FISH) risk category and CD38 expression by CLL cells did not differ according to age. The paradox of having simultaneously favorable and adverse risk features deserves further confirmation, even though some of these results could be associated with age-related factors (e.g. the lower incidence of renal failure in young patients would result in lower beta2-microglobulin concentration despite having a higher tumor burden). The higher frequency of intermediate Rai stages and of unmutated IGHV in young CLL patients was maintained when the analysis was restricted to local patients and when the patients were subdivided further by age (≤45, 46 to 50, and 51 to 55 years old). In keeping with this, the time to first treatment was shorter in younger patients. It could be argued that physicians looking after older ("slow go" 18 ) patients may delay treatment initiation due to co-morbidities, impaired performance status or patients' desire. However, a multivariate analysis confirmed that Rai stage and IGHV mutation status rather than age accounted for this difference in time to first treatment. In summary, younger patients with CLL followed up at the Mayo Clinic had a significantly more aggressive and advanced disease at diagnosis and, importantly, this was not due to referral bias.
The long period of analysis and the observational nature of this study resulted in heterogeneity in the treatment given to patients. Moreover, young CLL patients were more likely than older patients to receive chemoimmunotherapy or purine analogs in monotherapy or in combination. Although the causes of the differential treatment applied to both groups of patients were not explored, the better performance status and the use of a treatment approach with curative intent in the subgroup of young patients could underlie the difference. In fact, the proportion of patients submitted to allogeneic transplantation was 14%, 5% and 1% for patients ≤45, 46 to 55, and >55 years old, respectively. Unfortunately, the authors did not provide information on response to treatment and outcome after treatment in these subgroups of young patients.
CLL patients ≤55 years old at diagnosis had a longer overall survival than older patients (12.5 years versus 9.5 years), even if the comparison was restricted to patients 56 to 65 year old. At the same time, no differences in overall survival were observed among age subgroups of young patients. As different treatment modalities were given according to age subgroups, an analysis of their impact on overall survival could have helped in the interpretation of the results. More importantly, the median overall survival of young CLL patients reported in this series was very similar to the median overall survival observed in some historical studies. 6, 9 In addition, the overall survival of young CLL patients was clearly shorter than that of the general sex-and age-matched population. A median reduction of life expectancy for CLL patients <50 years of nearly 20 years compared with that of the general population was already reported 20 years ago. 9 Previous analyses showed that early clinical stage and other features associated with a favorable outcome (i.e. long lymphocyte doubling time, bone marrow patterns, smoldering CLL 19 ) were able to identify young patients with a longer overall survival. [7] [8] [9] The present analysis showed that the same biological parameters reported to have an impact on outcome in non-selected CLL cohorts of patients (i.e. ZAP-70 and CD38 expression, IGHV mutational status and FISH cytogenetic abnormalities) applied to patients ≤55 years, and that these factors retained their independent impact in this subgroup of patients individually stratified according to age, gender and Rai stage. In the study by Parikh et al., the authors found that patients in Rai 0 stage with mutated IGHV genes or patients in Rai stage 0 with either 13q deletion or normal FISH had an overall survival comparable to that of the sex-and agematched population. Indeed, the overall survival was significantly longer in young patients with no adverse factors (median overall survival not reached), one adverse factor (13 years), or two adverse factors (7.7 years). Bearing in mind that most young CLL patients die of their disease 7, 17 and that their relative survival is definitely shortened, there is clear room for improvement in the therapeutic options for these patients.
In summary, Parikh et al. 16 reported the clinical and biological characteristics of the largest series of CLL patients ≤55 years old at diagnosis published so far and included for the first time the analysis of the biomarkers identified in the last 15 years. They showed that patients ≤55 years with CLL frequently had high-risk disease resulting in a shorter time to first treatment and a significantly reduced overall survival compared to that of a sex-and age-matched population. A comparison with historical series did not show a significant improvement in overall survival through the decades for this subgroup of patients. The authors, nevertheless, identified a subgroup of patients ≤55 years with good risk CLL who had an overall survival comparable to that of a sex-and agematched population in the 10 years following diagnosis. A longer follow-up is required to confirm this comparable overall survival in the long-term because of the long life expectancy of individuals of this age. Furthermore, the retrospective nature of the study resulting in variable availability of biomarker data, heterogeneity in the treatment given to patients, and lack of information on recently described recurrent mutations in CLL necessitates additional studies that could improve the management of patients diagnosed with CLL at a young age. 
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